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EERE’s National Mission Energy Efficiency &

Renewable Energy

Mission: To create American leadership in the
global transition to a clean energy economy

1) High-Impact Research, Development, and
Demonstration to Make Clean Energy as
Affordable and Convenient as Traditional
Forms of Energy

2) Breaking Down Barriers to Market Entry
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Energy Efficiency &

Renewable Energy

* Winning the most important global economic
development race of the 215t century

e Creating jobs through American innovation

 Enhancing energy security by reducing our
dependence on foreign oil and gas

e Saving money by cutting energy costs for
American families and businesses

e Protecting health & safety by mitigating the
Impact of energy production on air quality and
climate
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High Impact in Everything We Do gNgRay | &S

The 5 EERE Core Questions:

1. HIGH IMPACT: Is this a high-impact problem?

2. ADDITIONALITY: Will the EERE funding make a large difference
relative to what the private sector (or other funding entities) are
already doing?

3. OPENNESS: Have we made sure to focus on the broad problem we
are trying to solve and be open to new ideas, new approaches, and
new performers?

4. ENDURING U.S. ECONOMIC BENEFIT: How will this EERE funding
result in enduring economic benefit to the United States?

5. PROPER GOVERNMENT ROLE: Why is what we are doing a proper
high-impact role of government vs. something best left to the private
sector to address on its own?
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Building America Business Case Energy Efficiency &

ReS|dent|a| Energy Use SlgnlfICant ENERGY Renewable Energy

22%

28% Residential

Transportation

Commercial
31%

Industrial

U.S. Energy Consumption



Building America Business Case

U.S. DEPARTMENT OF Energy Efficiency &

Industry Underinvests in R&D ENERGY | renewable Energy
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Innovation Survey: 2008
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Building America Business Case Ty S £

Home Energy Economic Impadg Renewable Energy

~$2,2001 Average Annual Household Energy Bill

>113,000,000 DOE Housing Units in America
>$240 Billion: amount spent on home utility bills

per year.

if we make our houses 50% more efficient

>$120 Billion: Available to the economy
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Slide 7

N3 Benefit Discussion

= 1100 x 116 million x 0.1 = $1276000000

If 1% of homes reach this level of energy consumption reduciton each year, then something around a benefit of $63 to $1 (consumer

savings vs
funding, need to account for cost of improvements as well)
NCI, 1/24/2013



Building America Business Case Energy Efficiency &

High-Performance Home Opportunity ENERGY | rencuatic Eneoy

e 100 Milhon Homes:
e JOBS (millions of U.S. housing jobs)
e Energy Independence (Nze

Homes use No foreign energy)

e Clean Air & Healthier

Households (we spend >60%
iIndoors)




But Budgets Are Tight... ENERGY | 5o Effciency &

Renewable Energy

"ua
=
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And Expectations Are High... Energy Effisienicy &

Renewable Energy

Why governmentsgeeds to

! o I.-h




How Can We Ensure Success? ENERGY | non) siiciency &

ACTIONS
E SPEAK
LOUDER
THAN

LIKE
BUTTONS.
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What Does Success Look Like? ENERGY | Creroy Effiency &

Renewable Energy
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U.S. DEPARTMENT OF Energy Efficiency &

Success SO Far ENERGY Renewable Energy

Buildin
AMERICA

U.S. Department of Energy

®

—High-Performance—
Home Metrics

T
Informing
~ Code/Standards
Process

1. Advanced 2. House-as-a-System 3. Effective 4. Infrastructure
Techs. & Practices Business Case Guidance & Tools Development
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Success So Far

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &

Renewable Energy

32 Top Innovation Profiles:

U3 DERARTMENT OF | Enaityy Efficiancy &
ENERGY Renewable Energy

GW Robinson, a production home bullder in
Ganasvile, Florida, worked with Bulding Ameica
b bouticd il 200 units at Its Cobbiefisid development
to ENERGY STAR criteria. The bullder was one
of several featured In 3 senes of guides produced
by Bulkding America to hedp bullders achieve
ENERGY STAR with cimate-appropriate energy-
efficency measuras (Baechier et al. 2004-06).

EMERGY STAR for Homes performance
metrics gawve evidence of a profound impact
on our nation’s housing: in 200 alone 30% of
builders (8,500 builder partners) built over 13
millicn ENERGY STAR homes that deliverad
523 billion in energy cost savings and avoided
210 million tons of green-house emissions.
Strong technical underpinnings from Building
America have been critical to this success.

'\&- BUILDING AMERICA
” TOP INNOVATIONS

Recognizing Top innovations in Buliding
Science - The S, Department of Energy's
Bulldng America program was started in
1985 to provids research and .eueopTe1t
to the reskdential new constr

het-
Iutions through
rierships between
ineg Indusstry leaders,
pized buliding scentists,
al Laboratories. Bullding
Innovation Awards recognize
those projects that have: had d
or transforming Impact on the new and
retrofit housing industries on the road to
high-parformance homes.

BUILDING TECHNOLOGIES PROGRAM

BUILDING AMERICA TOP INNOVATIONS
‘HALL OF FAME" PROFILE

2. House-as-a-System Business Case
2.3 Program Support

ENERGY STAR
for Homes Support

ENERGY STAR for Homes, WIth critical support from DOE's Buliding America
program, has been transformative, leading the LS. housing Industry to high-
performance homes and driving the development of 3 national Home Energy
Rating System (HERS) Infrastructure.

EMERGY STAR is a joint program of the LS. Environmental Protection
Agency (EPA) and DOE, helping U.S. citizens save money and protect the
environment through energy-efficient products and practices. Through ENERGY
STAR for New Homes, the DOE and EPA have worked to increase the energy
efficiency of the nation’s new homes (EPA 2012a). More than 127,000 new homes
earned the ENERGY STAR in 2011, bringing the total number of certified
homes to more than 1.3 million (EPA 2012a).

ENERGY STAR for new homes was first offered late in 199‘ At that time, the
ENERGY STAR guidelines targeted “low-hanging fruit,” such as high-
performance windows, improved air sealing, tightly sealed ducu and efficient heating
and cooling equipment. Homes qualified to ENERGY STAR for Homes Version 1
were 307 more efficient than a home built to the 1993 Model Energy Code (MEC).
These initial guidelines stayed in effect for 10 years, with some regional modifications
to reflect more rigorous local codes or construction practices (EPA 2012a).

The development of a national Home Energy Rating System infrastructure was
a major by-product of ENERGY STAR for Homes during the initial Version

1 specification phase. When EPA first introduced ENERGY STAR for homes,
the b S industry had just started and was not ready to support a national
program. The Building America Program stepped in to fill this critical gap with
much needed technical support by deploying research teams to work directly
with the nation’s leading builders to develop energy-efficiency innovations. These
teams successfully engaged hundreds of builders to join RGY STAR for
Homes. This early support proved to be the critical jump start needed to build
ENERGY STARS initial momentum while allowing the HERS industry time to
mature. Thus, Building America and ENERGY STAR dovetailed perfectly to help
transform the building industry to energy-efficient building practices (EPA 2005).

In 2006, EPA developed more stringent guidelines (ENERGY STAR Version 2).
The updated guidelines added a Thermal Bypass Checklist, right-sized HVAC systems,
and use of efficient lighting and appliances. These guidelines were substantially derived

BUILDING AMERICA TOP INNOVATIONS 'HALL OF FAME’ PROFILE

from best practices advocated by Building America. They became effective on.
Jarmmary 1, 2007, and the Thermal Bypass Checklist soon after was substantially
adopted in the 2009 International Energy Conservation Code (TECC).

In response to increasing code requirements and improving construction
jpractices, EPA released a third-generation of guidelines (ENERGY STAR for
Homes Version 3) that took full effect on July 1, 2012, Homes built to ENERGY
STAR for Homes Version 3 arc approximately 15% more efficient than those
built to the 2009 IECC. More importantly, these latest specifications ensure
comprehensive building science with detailed checklists substantially informed
by Building America rescarch. In addition, DOE is teaming with EPA by making
the vast expertise of Building America research teams available for ongoing
guidance on the wide array of technical issues and questions required

to maintain these specifications.

In October 2010, DOE began developing the 2012 specifications for the DOE
Challenge Home in coordination with EPA. The goal was to fully align the

old Builders Challenge program with ENERGY STAR for Homes to ensure a
unified federal government voice and process for promoting advanced building
science. DOE envisions the effort as an opportunity to “road-test building
seience measures targeted for the next new homes specification” while providing
an opportunity to “promulgate technologies and best practices successfully
established in their Building America rescarch program™ (EPA 2010).

Bulkding Amarks | Bulding Amarica Buiding Amarica provides

P arsion 3
verfication and | uncarpinnings to
racrukmart thermal bypasz _» -
BNERGY | |l | ez e
STARfor .
C-m\nﬁi o On the road to 1.3 milllon
. EMERGY 5TAR labeled homes,
W Building America has provided
- critical techrical underpinnings
PTTL L and program support.
Time

Building
America:

Bullding America, DOE Challenge Home, and EMERGY STAR for Homes are examples of
how "good government” programs can work together as a system, creating a highty effective
meret n process that e adoption of new Innovations.

More then 12 millon homes
rationw ke have earned the ENERGY
STAR label, as of March 2012
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Market Transformation Success ENERGY | roorae trers

1.3+ Million Homes

250 ENERGY STAR Homes |~ ~259 mkt
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P

- 4
(3 ég ENERGY STAR
x O =
5 T ot

m ENERGY STAR
= C

D

al

1994 1998 2004 2009 2012

15 | Building Technologies Office eere.energy.gov




Market Transformation Success ENERGY | roorae trers
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Market Transformation Success ENERGY | 5o Effciency &

Renewable Energy
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U.S. DEPARTMENT OF Energy Efficiency &

Market TranSfOrmathn ENERGY Renewable Energy

Codes

Drive ENERGY IZEO%CQ:

STAR spec
ENERGY STAR
Drivesciodse ENERGY ENERGY ENERGY ENERGY
STAR vl STAR v2 STAR v3 STAR v4
- changes, market
' Builders Challenge Builders DOE DOE
- ENERGY STAR Next Challenge Challenge hallenge
~ Gen Farm System vl Home Home v2
Building America [T Building Building Building
~ Develop & demo America America America America

~ Solutions Phase 1 Phase 2 Phase 3 Phase 4
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Progress Toward the 50% Goal ENERGY |59 thicency &

Renewable Energy

Goal: 50%
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Program Impact To Date ENERGY | roossasie to

Renewable Energy

Since 1995, Building America Innovations have resulted in approximately
0.32-0.80 quads of cumulative energy savings for U.S. homeowners and
continue to grow each year (new construction market impacts only).

Cumulative Energy Savings Estimates

. 09
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5 0.1 / /

0-0 1 | | | | I I I I I I I I I I I 1

1995
1996
1997
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00
01
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2011
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\O DN (00]
S o D
S & B
SR s R <Y
—Min Estimate ——Max Estimate

These energy savings correspond to a cumulative utility cost savings of
approximately $6.3-$15.8 Billion.*

* Based on 1990-2015 estimates from 2011Building Energy Data Book, Table 2.3.1
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http:0.32-0.80

How Much Is That? By Eisingy

Renewable Energy

e That's $30 to $70 per $1 invested

e It's 10 to 20 Coal Fired Power Plants

e A Year’'s worth of Power for
Pennsylvania homes
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What Does Success Look Like? ENERGY | Creroy Effiency &

Renewable Energy
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What Does Success Look Like? ENERGY | roabe toats

e Net Zero Homes become
common place

 Americans pay for
Preventative Maintenance
for their Homes

e Home Asset Management
businesses emerge

 "House Doctor”
businesses emerge

e All housing Trades offer
Energy Efficiency services

 Builders offer extended
Warranties (>30 years)
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- U.S. DEPARTMENT OF Ener Eﬂ:icienc &
What Does Success Look Like? ENERGY | 5% y

Renewable Energy

How Do We Get There?
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Technology Roadmaps... ENERGY | 5o Effciency &

Renewable Energy

Images Map: & ube News Gmail Drive Calendar
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U.S. DEPARTMENT OF Ener EfﬁCienC &
We Need a Roadmap? Really? ENERGY | Sy Effctency

Renewable Energy

2 RAND MSNALLY

Remember these?

Northern R ——
Virginia RN

Y

Full Street Index -
Alexandria
SFI’\OOE Arlington
Shopping Malls Chevy Chase Village, MD
Fairfax
Falls Church
Glen Echo, MD
Herndon
Somerset, MD
Vienna

Virginia
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EEEEEEEEEEEE Energy Efficiency &
Renewable Energy

Adam’'s Mark Hotel-Denver

1550 Court P
Denver, CO 80202
A03-853-1313

) Meet Nancy
e <3 Navigator

Five easy steps to reach your destination...
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Energy Efficiency &
Renewable Energy

Today | headed to Denver
Tomorrow we’re headed for Net Zero Energy Homes!

Adam’'s Mark Hotel-Denver

1550 Court P
Denver, CO B0202
M03-8933311
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To Get to NZE Ready Homes... Energy Efficiency &

Renewable Energy

1. High Efficiency

— Thermal Enclosure (“Envelope”)
— Low-Load HVAC
— Efficient Components

2. High Performance

— Comfort

— Health

—  Durability

— Renewable Readiness/Integration
— Water Conservation

— Disaster Resistance
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U.S. DEPARTMENT OF Energy Efﬁciency &

BU'Id'ﬂg Amerlca DeStInathn ENERGY Renewable Energy

Goal:
High-Performance ZNER

Zero Net-Energy Ready New/Exist.
New & Existing Homes Home

\Y%

Energy Star
Certified
Minimum New Home
Code
New Home

Typical
Existing
Home
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2. Choose Preferred Route gxgpey | Een &

Renewable Energy

Route Method

Shortest Time, Avoid Tolls...

ot
<ot Fresmays

wheys |

?-

Adam's Mark Hotel-Denver

1550 Court Pl
Derver, CO 80202
303-893-3333

&
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U.S. DEPARTMENT OF Energy Efficiency &

Building America Technology Path ENERGY | renewabie Energy

Goal:

High-Performance ZNER
Zero Net-Energy Ready New/Exist.
New & Existing Homes Home

Thermal Load

Thermal Load | Thermal Load g Thermal Load § Thermal Load g Thermal Load @ Thermal Load

1970 - 1980 1980 - 1990 1990 - 2000 2000 - 2010 2010 - 2020 2020 - 2030

Thermal Thermal Thermal Thermal Thermal Encl. | Thermal Encl.

Enclosure Enclosure Enclosure Enclosure
Water Man. Water Man.

Ventilat'n/IAQ

Low-Load
Low-Load HVAC

HVAC Eff. Comps./
Water Man. Eff. Comps/ MEL’s

MEL's ——
uraplil
Durability y

UEUET LT, Ventilat'n/IAQ Infrastructure :Sfrasltructure
Development SUEIDRTDET.

: Low-Load Bldg. Integr. Bldg. Integr.
Ventilatn/IAQ HVAC Renewables Renewables
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Building America Market Delivery Path ENERGY | orery Eficency &

Renewable Energy

World Class Building Systems Research

Building America Solution Center
BASC.energy.gov

http://www1.eere.enerqy.gov/buildings/residential/ba_solution_center.html
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3. Follow Directions ENERGY | 5o Eiceres &

Renewable Energy

“Proceed to Highlighted Route...”

e’ - e i T )
.} ,‘F‘-—n;&
Continue to Orchard Dr
- S'Davis Dr
= _532nd &

=
A

. - A B # r - .
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Building America Innovations Energy Efiiciency &

Fill Critical Market Gaps Renewable Energy

 Lower cost efficient technologies &
systems

e Lower risk of system failures (moisture,
durability)

e Easier installation methods/systems
(fewer steps, fewer materials, less training)

o Easier performance measurement
methods/systems (fewer steps, less
training, higher error tolerance)
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U.S. DEPARTMENT OF Energy Efficiency &

Major Remalnlng Gaps ENERGY Renewable Energy

Buildin
AMERICA

U.S. Department of Energy

®

3.2:

—High-Performance—
omemterics Wl

Code/Standards

High-Performance

Home-Solutions—Jill=———EroCess
1. Advanced 2. House-as-a-System 3. Effective 4, Infrastructure
Techs. & Practices Business Case Guidance & Tools Development

2.2: 4.1; 4.2;

Existing Homes w/ Educating Recognize Value in
Whole-House Pkgs. Professionals Transaction Proc.
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4. Re-route If Necessary gggray | e

Renewable Energy

: “Recalculating...”
J UNDER J|[om LR

CONSTRUCTION

GARMIN nuvi
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Changing Course ENERGY | £ Effciency &

Renewable Energy

Unspecifed Innovation / Admin

Research Tools

Building Science Solutions

Assured Health and Safety

Energy Efficient Components

High-Performance Home Solutions

New Homes Whole-House Packages

Whole-House Program Support

Existing Homes Whole-House Packages

Informing Codes/Standards Process

Informing Transaction Process

Educating Professionals Unfunded or underfunded
1 innovation areas
High-Performance Home Metrics | ‘ ‘

- 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500
FY13 Project Proposals ($000)
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How to Retrofit

100,000,000

Existing Homes?




Energy Efficiency &

Renewable Energy

Ducts in Conditioned Space:

Building America provided
proven solutions for locating
ducts In conditioned space that
are being adopted by builders
across the country.

«~8 — 15% savings on air conditioning bills

*1,000’s of homes
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Residential Integration Example: i =

Market Solutions ENERGY | renewable Energy

Ducts In

Conditioned A,,_,.

Building America
developed and Ducts in unvented attic Ducts in dropped ceiling
demonstrated 6

different cost- @ @

effective solutions A

for locating ducts N NN
InSIde Cond|t|0ned Ducts in modified truss Ducts between floors
space. All are in attic

being adopted by @ @

builders across the _m_
cou ntry.
Ducts in vented attic

Ducts in unvented crawl space frailaticn
|
or basement
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Building America Innovations el [ N
What's Next? ENERGY | renewanle Energy

Figure 21. Rigid insulation inserted under
with ccSPF ductwork to serve as a substrate and provide
insulating value

Figure 22. Varying thickness of ccSPF and Figure 23. Varying application thicknesses
interference from cross bracing shown on rectangular (left) and round (right)
ducts




Energy Efficiency &

ENERGY Renewable Energy

Question for You:

How can our work help achieve
Lower Installation Costs, Lower
Business Risks, and Easier
Performance Measurement?




Building America Innovations ENERGY | Creroy Effiency &

Renewable Energy
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